


















































キーワード（Key words）：1．右心不全（right congestive heart failure）
2．筋小胞体（sarcoplasmic reticulum）
3．筋小胞体　Ca２＋－ATPase（sarcoplasmic reticulum Ca２＋－ATPase）















K＋, 5.04 mM Ca２＋, ２mM Mg２＋，121 mM Cl－, 20 mM



























mM Tris, 300 mM sucrose, pH 7.9）中でホモジナイズ，
その後3000 gで10分間遠心分離し，その上清を筋小胞体
Ca２＋取り込み速度のサンプルとした．Ca２＋の筋小胞体
への取り込み速度は，Ward et al. 13）の方法に従い，Ca２＋
蛍光指示薬であるIndoⅠを用い，その蛍光値を細胞内イ
オン測定装置（JASCO,  CAF-110S）で測定した．
Incubation medium（100 mM KCl, 20 mM HEPES, 6.8
mM potassium oxalate, 10 mM NaN３, 0.5 mM MgCl２, 1








（sarcoplasmic endoplasmic reticulum Ca２＋－ATPase）Ⅰ
とslow typeであるSERCA Ⅱが存在し，本研究ではこれ
らのタンパク量についても測定を行った．筋の20倍量


















P0260）を用いた．ECL detection reagent （Amersham








































































































＊＊p＜0.01 ＊p＜0.05 vs CON
図４　長指伸筋におけるSERCAⅠ発現
CON：対照群　　CHF：心不全群




AU：arbitrary unit RV：right ventricle




































Libera et al. 19）は，本研究と同様の処置を施したラッ
トを用い，心不全に伴い炎症性サイトカインである腫瘍
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In this study, we investigated the hypothesis that right congestive heart failure (CHF) would impair
sarcoplasmic reticulum (SR) Ca２＋ uptake in skeletal fast- and slow-twitch muscles. To induce CHF, the
rats were injected with monocrotalin (30 ㎎/㎏). After 4 weeks of injection, extensor digitorum longus
(EDL) and soleus (SOL) muscles were sampled from both hind limbs. Muscle fatigue resistance was
measured in vitro as the relative decline in force production of tetanic contraction induced by electrical
stimulation over 1 and 4 min in EDL and SOL, respectively. Evaluation of fatigue characteristics showed
that CHF significantly reduced fatigue resistance in both muscles under study. SR Ca２＋ uptake rate was
measured in vitro with Indo-I on muscle homogenates. As hypothesized, Ca２＋ uptake rate was decreased
by 25.4％ (P < 0.01) and 30.4％ (P < 0.05) in EDL and SOL, respectively. This decline in Ca2２＋ uptake rate
was accompanied by an immunochemically determined decrease in SR Ca２＋－ATPase protein. Taking into
account previous findings that the depressed SR Ca２＋ uptake leads to the reduce in muscle force
production, these results suggest that impaired SR Ca２＋ handling capacity in skeletal muscle may account
at least partly for deteriorations in exercise tolerance resulting from right CHF. 
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